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Abstract— In today’s lifestyle, wireless modules has an 

influence on scientific technologies. All electronic devices 

which we use in the modern days such as mobile phones, 

trimmers, electronic tooth brushes need some kind of supply 

where the battery has to be charged on a regular basis. The 

conventional method of charging a device is through the use 

of a cable. With the extend use of technology, it has been vital 

function to develop something new to reduce the hazes of 

wires and cables. To overcome this, we have come with an 

idea of charging these on the go. According to the study we 

came to realize that ground reaction force obtained from the 

foot, when converted into voltage provides enough power to 

charge a device. To extract the power form the foot, we are 

using piezoelectric crystals. These piezoelectric crystals 

converts the mechanical energy (vibrations from foot) into 

electrical energy. These electrons generated from the 

piezoelectric crystals are transmitted via wireless link. This 

project can be implemented while running in trade-mill, 

jogging in pathways, trekking on mountains, walking on 

dense populated areas like airports etc. 
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I. INTRODUCTION 

We have all grown up in a world where electronic wires and 

cable runs everywhere. Many people use power cords and 

charging cables to run their electronic devices. Permanent 

batteries provides decent source of portable power, but they 

run dry fairly quick, are unhealthy for environment, and can 

be expensive. Short range wireless charging continuous to be 

by far the most common application of WPT [2]. This 

conventional method of charging implies the use of inductive 

coupling but some products needs magnetic resonance 

instead. 

This proposed model based on principle of 

converting mechanical energy into electrical energy. The 

piezo electric effect having two properties. First one is the 

direct piezoelectric effect which means that material has the 

ability to convert mechanical strain into electrical charge [1]. 

Second one is the converse effect, in which the applied 

electrical potential converted into mechanical strain energy. 

In this project were using direct piezoelectric effect to 

generate electricity. 

The concept of piezoelectric effect is that it has the 

ability to generate an AC (alternating current) voltage when 

subjected to mechanical stress or vibration. The most 

common piezoelectric material is quartz. With the help of the 

ground reaction force (GRF) we could applied the pressure or 

mechanical strain over the piezo electric crystals or discs. 

These discs absorbs those vibrations from the foot, which in 

turn generates the AC (alternating current) voltage [1]. These 

piezo electric crystals are made up of quartz which provides 

better voltage considering other materials. 

These piezo electric crystals are connected in 

parallel to obtain better output. The energy generated from 

the crystals are connected to a rechargeable battery (9v). This 

battery acts as a storage buffer. This stores the charges 

generated and discharges for wireless transmission. The 

battery needs DC supply for charging. Hence we adding a 

rectifier circuit to covert AC voltage to DC [4]. Since the 

voltage obtained is low a DC to DC booster is used which will 

provide a constant power supply. 

For the wireless transmission, we develop the 

inductive coupling using primary and secondary coils [2]. 

The DC voltage is once again converted into AC voltage for 

wireless transfer. When AC input is passed magnetic 

induction is produced which induces voltage in another coil. 

By this method we could charge the portable electronic 

devices at short distances [5]. 

II. OBJECTIVE 

The objective of the project mainly focuses on a wireless 

power system in which power can be transferred via magnetic 

fields by inductive coupling through coils of wire [2]. If there 

is no device or absorbing material within limited range to 

couple, then no power leaves the transmitter. The transmitter 

here refers to coils of wire which generates magnetic field [4]. 

The device helps to transfer the charges generated by the 

piezoelectric crystal plates to the electronic device placed 

within the range of the coils. We can thus charge the device 

on the event of a walk or run and helps reduce the time spent 

on charging the devices [1]. 

III. STRUCTURE OF THE SYSTEM 

A. Existing System 

We cannot depend on electricity for powering up the portable 

electronic devices. To overcome this our system aims at the 

energy harvesting and the transferring those energy through 

wireless power transmission (WPT). 

The aim was to effectively generate eco-friendly 

electricity using piezo electric crystals. The model with piezo 

material converts the scavenged mechanical energy –

vibration and rotation to electrical energy for powering the 

“Eco secured Piezo electric road” and “Eco secured 

Piezoelectric Waterfall”. This allows the material to function 

as a power harvesting medium. 

Rochelle salt exhibits much piezo electric activity 

but mechanically weak and tourmaline has less activity but 

very expensive. So this device uses quartz crystal which is 

easily available in nature and less expensive with same piezo 

electric activity as Rochelle. It is used for many purposes like 

oscillators, radio transmitters and to produce electricity. 
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Piezoelectricity is described mathematically within a 

material's constitutive equation, which defines how thePiezo 

electric material's stress (T), strain (S), charge-density 

displacement (D), and electric field (E) interact. 

Piezo electricity is the combined effect of the electrical 

behavior of the material: 

D=e-B. 

Hooke's Law :S=sT 

Piezo electric constitutive law (in Strain-Charge form) is: 

S= SE ·T+ dt.E , 

D=d·TtEr·E. 

Equations given above energy conversion relation 

are expressed in piezoelectric coupling factors. Especially 

piezo electric coefficient, d, represents the amount of charge 

generated by Relationship between the stress and dipole 

moment. 

Another existing model discussed existing method 

of wireless power transmission (WPT) using the inductive 

and resonant coupling. The inductive coupling provides the 

short range power transmission and resonant coupling for 

long range system which will overcome the disadvantages in 

inductive coupling. 

This model clearly represent the transmission of 

energy through air medium without hazes of wires between 

two transmitter and receiver 

B. Proposed System 

Our proposed model aim at the combining both the generation 

of charges through momentum and transferring it through 

free space. It removes the hazes of wires that were used in the 

previous exiting model. Since the scientific development 

towards the wireless modules increases, this models provides 

the better way of wireless charging for short distance 

electronic devices 

IV. METHODOLOGY 

This model works in two different parts. First part is the 

generation of charges. Piezo electric crystals used can be 

transducers/plates/disc which will generate the AC 

(alternating current) voltage. This AC voltage is converted 

into direct current (dc) to charge the storage buffer. The 

storage buffer is a rechargeable battery of 9v. A DC to DC 

booster is implemented to boost up a constant power supply. 

The bridge rectifier is added to covert the altering current into 

DC. 

 
(a)PZT with storage buffer (b) force applied in plates that 

exerts electrons and holes (c) plates get deformed 

Second parts represents the wireless transmission 

using the inductive coupling where the AC voltage in the 

primary coil induces voltage in secondary coil through 

magnetic induction .thus the transmission of charges occurs 

without any hazes of wires. Finally the AC voltage in 

receiving end is converted into a direct current to power up 

the electronic devices 

V. BLOCK DIAGRAM 

 
Fig. 1: Block Diagram of Proposed System. 

VI. ACHIEVED RESULTS 

The basic principle involved in this device is conversion of 

mechanical energy into electrical energy. The mechanical 

energy is exerted from the human walk. The circuit of this 

device mainly consists of piezo electric harvesting system 

embedded with the sole material. These devices are 

connected in parallel to obtain better results. Then the output 

AC voltage is fed into the bridge rectifier to convert it into 

direct current (DC). A rechargeable battery of 1000 mah is 

used so that electrical energy is continuously supplied when 

the human is not in motion. The obtained DC is low. Hence 

to get a constant voltage DC booster is used. To transfer the 

charges wirelessly using the inductive coupling AC is 

required. So a DC to AC inverter is used. When AC is passed 

through the primary coil (transmitting end) it generates 

magnetic induction which induces the voltage in secondary 

coil (receiving end). The output of the receiving end is 

connected to a input of USB port to charge the portable 

electronic devices at short distance 

A. Piezo Electric Device 

This device exhibits the piezo electric effect when subjected 

to mechanical strain, which generate the AC (alternating 

current) voltage which is converted into DC (direct current) 

to power up the portable electronic devices. When these piezo 

electric devices are connected in parallel instead of series, it 

generates better output in terms of current. 
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B. Bridge Rectifier 

The main purpose of the bridge rectifier is to convert the AC 

input to DC output waveform. Since the piezo electric devices 

generate only AC we are implementing this rectifier to covert 

the waveform. The converted DC is fed as input to the dc 

booster. As shown in FIG [2], its works in positive half cycle 

 
Fig. 2: Bridge Rectifier 

C. Boost Converter 

A boost converter is step up converter that is used to increase 

the low amount of direct current to a constant DC voltage 

 

D. Storage Buffer 

This is basically a power storage generated from the piezo 

electric devices to charge up the electronic devices. In this 

model we are adding up a lithium-ion 9v rechargeable battery 

connected with the piezo electric devices. 

 

VII. TARGET PARAMETER 

The Target parameters of the proposed system are, 

1) To provide eco-friendly source of energy harvesting 

2) To provide the wireless charging for portable electronic 

devices 

3) To reduce the hazes of wires that were used in previous 

models 

VIII. APPLICATIONS 

 Harvesting energy through pressure while running and 

walking 

 Since it is a Eco-friendly source of energy, it does not 

cause pollution 

 A new conventional source of renewable energy 

 It can also be used in stair cases and tiles 

 Less expensive than other sources of energy generation 

IX. CONCLUSION 

When we connect the piezoelectric disc in parallel instead of 

series for better results, we obtain more current instead of 

voltage which is desirable for charging the battery. , Thus in 

all we conclude that with this process, we can extract the 

energy from the human feet, convert it into electric energy 

and transferred that energy using inductive coupling which 

provides the wireless charging for electronic devices nearby 

and use it in real time applications. 
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